INTRODUCTION
Phylogenetics can be used both to differentiate between morphologically close congeneric taxa and also to interrogate the distribution and breeding patterns of species (Bridge et al. 2005; Pons et al. 2005; Whittier et al. 2006; Efe et al. 2009; Taylor and Friesen, 2012) . The Royal Tern Thalasseus maximus (Boddaert, 1783) (formerly Sterna maxima) has two geographically separated subspecies: nominate T. m. maximus breeding in coastal USA, the West Indies and coastal South America to Patagonia; and T. m. albididorsalis (Hartert, 1921) , breeding in coastal West Africa. Both are large, crested, orange-billed terns and the recognised differences between the subspecies are mean bill morphology (redder and deeper in nominate birds) biometric variations in mass (albididorsalis is on average smaller) and wing : bill-length ratio; hence the validity of the subspecies has been questioned (del Hoyo et al., 1996) . The taxonomy of yellow/orange-billed Thalasseus terns remains under review: Buckley and Buckley (2002) suggested that South American populations of nominate Royal Tern shared similarities with the West African population and may represent an undescribed taxon. Mayr and Short (1970) suggested that Royal Tern forms a superspecies with the superficially similar yellow-billed Greater Crested Tern T. bergii which breeds in south-west and eastern Africa, the Arabian Peninsula, tropical Indian Ocean isands through to the Oriental Region and Australia.
Recent genetic analyses have clarified the systematic relationships within terns (Sternidae) (Bridge et al., 2005; Efe et al., 2009) (Latham, 1787) and Nearctic Cabot's Tern T. acuflavidus (S. Cabot, 1847), which underlay their recent split (Efe et al., 2009; Sangster et al., 2011) , a comparable analysis of albididorsalis Royal Terns will provide important biogeographic information to determine whether they have experienced a long period of isolation from nominate Royal Terns of the Americas. Such information is fundamental for setting conservation priorities.
In this study, we have performed phylogenetic analysis using mitochondrial DNA (mtDNA) and nuclear DNA gene sequences of Royal Terns from Mauritania and the internationally important West
African breeding population at Tanji Bird Reserve and Bijol Islands, The Gambia (Cosgrove et al., 2013) recently damaged by storms and erosion such that only a much smaller breeding colony persists. We also include Lesser Crested Terns from breeding colonies in the Mediterranean, Red Sea 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 generations with trees sampled every 1000 generations using the lognormal uncorrelated relaxed clock model. The priors of all remaining parameters, such as the base frequencies, gamma shape parameter, and root height of the tree, were kept at default values. Estimated sample size was calculated using Tracer (Rambaut et al, 2014) and was confirmed to be >1000 in all cases. The phylogenetic tree estimate was carried out in TreeAnnotatorv1.8.3 using the maximum tree clade credibility target tree and median node height.
For Maximum Likelihood Analyses, alignments were performed with MEGA6 or CLC Sequence Viewer (http://www.clcbio.com/products/clc-sequence-viewer/), and phylogenetic reconstructions with PhyML (Dereeper et al., 2008) and TreeDyn (Chevenet et al., 2006) online using the South of France Bioinfomatics Platform (http://www.atgc-montpellier.fr/index.php?type=pg) and 1000
Bootstrap replicates to indicate statistical support for nodes. For the nuclear gene analysis, Mega 6 was used to select the best model of sequence evolution (no partition). The best model was T92 + G (Tamura 3 parameter + gamma distribution of rates among sites). Mega 6 was used to build a Maximum Likelihood tree with 1000 bootstrap repetitions using the default parameters in Mega and the "use all sites" option for gap and missing data.
Novel sequences have been uploaded to the European Nucleotide Database with Accession numbers: tba. Figure 1) .
RESULTS AND DISCUSSION
A 4549 bp alignment of concatenated sequences from 7 nuclear genes was assembled from individuals of all relevant taxa as described in Materials and Methods and subject to a separate The level of genetic divergence between nominate and albididorsalis Royal Terns described here (1.1% COI, 1.5% ND2, 1.2% cytb) suggests at least 400,000 -500,000 years of genetic isolation between these geographically isolated taxa (Weir and Schluter, 2008) . The level of uncorrected divergence is comparable to that which separates the biological sister species, Cabot's Tern T.
acuflavidus and Elegant Tern T. elegans (approx. 1.9% COI, 0.5% ND2, 1.8% cytb) and less than that which separates the morphologically similar Nearctic Cabot's Tern and Palearctic Sandwich Tern T. sandvicensis (3.9% COI, 2.6% ND2, 3.2% cytb), but this latter pairing are not sister species. The relatively low level of divergence between nominate and albididorsalis Royal Terns does not by itself allow any conclusion with respect to their specific status, however the paraphyly of Royal Tern demonstrated in this study, by nuclear and mtDNA would preclude their retention as a single species. The fact that mtDNA and a concatenated dataset of 7 nuclear loci supports exactly the same relationships between maximus, bengalensis and albididorsalis excludes that this result is due to introgression rather than reflects the true evolutionary relationships of these taxa. Nuclear gene flow between bengalensis and albididorsalis in Africa would move the position of albididorsalis closer to bengalensis and could explain their position in the nuclear tree even if albididorsalis shared a more recent common ancestor with maximus than with bengalensis but would not affect the mtDNA tree. In addition multiple diagnostic positions in several nuclear loci separate albididorsalis from bengalensis, demonstrating reduced, if any, nuclear gene flow. We are thus confident that our 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Maximum likelihood phylogeny of Thalasseus terns based on concatenated 3756 bp of concatenated mtDNA and nuclear sequence.
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